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ABSTRACT 
 
 
 
 
Constitutive phosphorylation activity by receptor tyrosine kinases due to activating 
mutations have been linked to human malignancies. Substitution mutation of 
tyrosine 849 to serine residue led to the constitutive phosphorylation of platelet-
derived growth factor receptor alpha (PDGFRα) as found in hypereosinophilic 
syndrome sample. An in silico study was conducted to identify whether PDGFRα 
catalytic domain can adopt an inactive conformation. The activating mutation Y849S 
was investigated to elucidate its role in destabilizing the inactive state of wild type 
PDGFRα catalytic domain. Three dimensional structure of PDGFRα catalytic 
domain in inactive conformation was modelled and refined with MD simulations 
using GROMOS96 force field with 53a6 parameter in GROMACS version 4.6.3. 
The model consists of juxtamembrane (JM) region and kinase domain.  Presence of 
conserved tyrosine and tryptophan residues in JM region suggested its stabilizing 
role in inactive structure. Analysis of MD trajectories indicated that mutation Y849S 
at the C-terminal lobe had caused the loss of intramolecular hydrogen bondings 
which contributed to the increase of JM region fluctuations in the N-terminal lobe, 
higher hydrophilicity of activation loop (A-loop) that might loosen its packed 
conformation, and more solvent-exposed of JM region as a result of its reduced 
hydrophobicity. The shorter, non-aromatic side chain of serine residue at the position 
849 is incapable to preserve the hydrogen bond network played by tyrosine residue 
in the wild type model. In conclusion, it is suggested, at least based on the model 
from this study that Y849 might play as stabilizing role in inactive conformation of  
PDGFRα catalytic domain by linking the inter-lobe interactions of A-loop and JM 
regions. Substitution of serine at the same position perturbs the interactions thus 
destabilize the inactive conformational state of the model. 
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ABSTRAK 
 
 
 
 
Aktiviti pemfosforilan berterusan oleh kumpulan reseptor tirosin kinase akibat 
pelbagai mutasi pengaktifan telah dikaitkan dengan malignan pada manusia. Mutasi 
penggantian Y849 kepada residu serin membawa kepada aktiviti pemfosforilan 
penerima faktor pertumbuhan berasaskan platelet jenis alfa (PDGFRα) berterusan 
seperti yang ditemui pada sampel sindrom hipereosinofilik. Satu kajian  
in silico telah dijalankan bagi menyiasat kesan mutasi pengaktifan Y849S terhadap 
keadaan ternyahaktif domain katalitik PDGFRα liar. Struktur tiga dimensi domain 
katalitik PDGFRα liar telah dimodelkan dan diperbaiki secara simulasi dinamik 
molekul (MD) menggunakan medan daya GROMOS96 dengan parameter 53a6 pada 
perisian GROMACS versi 4.6.3. Model yang dibina terdiri daripada kawasan 
jukstamembran (JM) dan domain kinase. Kedudukan residu tirosin dan triptofan 
yang terpulihara di kawasan jukstamembran mencadangkan peranannya sebagai 
penstabil struktur liar yang ternyahaktif. Analisis trajektori MD mendapati mutasi 
Y849S di lobus penghujung-C menyebabkan kehilangan jaringan ikatan hidrogen 
yang membawa kepada peningkatan kelenturan kawasan JM di lobus penghujung-N, 
pertambahan darjah hidrofilik yang mungkin melonggarkan konformasi padat 
gegelung pengaktifan, dan kawasan JM yang lebih terdedah pelarut akibat 
pengurangan kadar hidrofobiknya. Residu serin dengan rantai sisi tanpa gelang 
aromatik yang lebih pendek pada kedudukan 849 menghadkan keupayaannya 
mengekalkan jaringan ikatan hidrogen yang dimainkan oleh residu tirosin pada 
model liar. Berdasarkan model yang dibina, Y849 mungkin berperanan sebagai 
penstabil konformasi ternyahaktif domain katalitik PDGFRα secara menghubungkan 
interaksi hidrogen antara lobus menerusi segmen JM dan gegelung pengaktifan. 
Penggantian residu serin pada kedudukan 849 mengganggu interaksi tersebut 
seterusnya menyahstabilkan keadaan konformasi tidak aktif bagi PDGFRα. 
